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Introduction: the outcome of ruptured abdominal aortic aneurysm (RAAA) patients is most frequently measured as
operative or in-hospital mortality rate. However, survival alone is not an indicator of quality of the treatment. Assessment
of quality of life (QoL) is used increasingly and is a relevant measure of outcome.
Objective: to assess long-term survival and QoL of patients undergoing repair of RAAA.
Design: follow-up study with cross-sectional QoL evaluation.
Materials and Methods: between 1996 and 2000, 199 of 220 patients with RAAA underwent surgery. Survivors were
sent the generic the RAND 36-item Health Survey (RAND-36) self-administered questionnaire.
Results: total hospital mortality and operative mortality were 103 of 220 (47%) and 82 of 199 (41%). Of the 117 initial
survivors, 21 were deceased at the time of the study. When compared to an age- and sex-adjusted general population, only
physical functioning was significantly impaired (p 0.01) in the 82 of 93 (88%) RAAA survivors who responded.
Conclusions: survivors after repair of RAAA had almost the same QoL as the norms of an age- and sex-adjusted general
population, justifies an aggressive operative policy in RAAA.
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Introduction
The outcome of surgery for ruptured abdominal aortic
aneurysm (RAAA) is usually described by the 30-day
major morbidity and mortality1 but these measures
clearly fail to take in to account survivors' quality of
life (QoL).2 Previous studies evaluating QoL have
mainly concentrated on differences between elective
and emergency operations.3±6 The RAND-36 is a gen-
eric profile health-related quality-of-life measure,7,8
based on the Medical Outcomes Study 36-item short-
form health survey (SF-36).9 RAND-36 is comprised of
36 items that assess eight health domains: physical
functioning, role limitations because of physical health
problems, role limitations because of emotional
problems, social functioning, emotional well-being,
energy/fatigue, pain, and general health perceptions.
The aim of this study was to use the RAND-36 to
evaluate QoL in survivors of RAAA, and compare
their QoL with those of an age- and sex-adjusted
general population.
Materials and Methods
Between 1996 and 2000, 199 of 214 presenting with
RAAA underwent surgery; the other 15 being mori-
bund. Over the same period unsuspected RAAA was
discovered in 6 patients at post-mortem. The vali-
dated Finnish version of the self-administered
RAND 36-item Health Survey 1.0 (RAND-36) ques-
tionnaire, along with an explanatory letter, were
mailed on 1 October, 2001.7 The questionnaire was
mailed to non-responders and if there was still no
response they were contacted by phone. Local ethical
committee approval was obtained.
Demographic data are expressed as means and
range. RAND-36 domain data are expressed as
medians, inter-quartile range (IQR), and range. The
non-parametric Mann±Whitney U-test was used to
compare the study with an age- and sex-adjusted nor-
mal population. Results of QoL were converted also to
Z scores (standard deviation units) with the adjusted
population at a reference value of zero.10 Z score is
patient mean score minus adjusted population score
divided by adjusted population standard deviation.
Absolute value of Z score between 0 and 2 was con-
sidered not significant.
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Results
Total hospital mortality was 103 of 220 (47%) and
operative mortality was 82 of 199 (41%). Of these, 24
initial survivors were excluded form the study: 21 had
deceased, one lived abroad, and two could not be
contacted. The 5-year life survival of operated similar
to an age- and sex-adjusted Finnish population
(Statistics of Finland) (Fig. 1).11 The response rate
was 82 of 93 (88%). Of the 11 non-responders 2 were
still working, 6 lived at home without outside help,
and 3 could not be contacted by phone. Of the 82
responders, 73 (89%) were male (age range 47±96
years, mean 75), and 9 (11%) female (61±87 years,
mean 72). The follow-up time was a mean of 33
(range 10±69) months. The questionnaire was self-
administered by 58 of the 82 (71%) and with the aid
of a proxy by 24 (29%).
Overall, the only difference between the study and
control populations was in physical functioning
(p 0.01, Z ±1.21) (Fig. 2a,b). However, the study
revealed significant RAND-36 domain differences in
age quartile. Specifically, in the first (youngest) quar-
tile there was impaired role limitation because of
physical health problems (p 0.03), in the second
emotional well-being (p 0.04) and in pain (p 0.03),
in third in role limitations of physical functioning
(p 0.02), and in fourth in physical functioning
(p 0.01). There was no significant difference in QoL
between the responders who had major post-
operative complications (13 additional surgical, 9 at
least temporary hemodialysis, and 3 intestinal necro-
sis) and those that did not. The mean scores of the
domains differed significantly between men and
women in general health perception (77.5/45) and in
pain (47.5/30).
Discussion
The studied population is undoubtedly highly
selected in that they survived to reach hospital, sur-
vived the operation, lived long enough post-discharge
to be included in the study and chose to respond.
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Fig. 1. Cumulative survival of 220 RAAA patients () and age- and
sex-adjusted background population (Statistics of Finland) (*).
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Fig. 2. (a and b) Quality of life according to RAND-36 domains;
figures as medians, IQ-range, and range. Comparison between
patients and an age- and sex-adjusted Finnish population by
Mann±Whitney U-test.
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However, present data to suggest that there is little
real difference in QoL between such patients and an
age and sex matched normal population. Further-
more, although number of patients is very small, a
`` stormy'' post-operative course does not necessarily
predict a subsequent poor QoL. These data support
previous work from Rohrer4,6,12 and Hennessy, where-
as Magee showed that QoL was worse after RAAA
repair.3 However, the comparing these and the present
studies is difficult, because different QoL measures
and control populations were used
That each individual patient has different percep-
tions makes QoL a subjective concept. Proper assess-
ment of health-related QoL requires the use of a
generic measure with reliability, responsiveness, and
validity.13,14 The RAND-36 (based on the SF-36) has
characteristics of an optimal health-related QoL
instrument: reliability, construct validity, responsive-
ness, and sensitivity.2 In addition, the SF-36 is the most
widely used QoL instrument in the medical litera-
ture.13 The RAND-36 has, however, some weaknesses.
Because it is a profile instrument there is no global
score and no possibility of the calculation of the QoL-
index. This makes comparisons with other studies
more difficult. The RAND-36 also has asymmetrical
weighting of various health and social factors. In this
kind of study, because it is impossible to evaluate QoL
before RAAA surgery, comparison with the general
population as controls is fundamental. We chose the
RAND-36 over the other QoL instruments because of
the validated Finnish version with age- and sex-
adjusted population norms, which made our compari-
son possible.
Our patients' life-expectancy after repair of RAAA
was good. Other studies have also shown that patients
surviving more than 30 days have a life-expectancy
similar to that of an age- and sex-adjusted popula-
tion.4,5 Despite improvements in surgical technique,
anaesthesia, and critical care, in-hospital mortality
after RAAA has undergone no dramatic improve-
ment.15,16 Recent meta-analysis of 50 years demon-
strates a gradual reduction over the time in operative
mortality after repair of RAAA.17 In our study opera-
tive mortality was 41%, which correlates with data
from the literature: 40±60%.1,16±18,20,21 Total hospital
mortality was only slightly higher (47%) than opera-
tive mortality. Total mortality after rupture may
exceed 80±90%.18,19,22 Kantonen et al. has shown that
low-volume hospitals report operative survival equal
to that of high-volume hospitals. High-volume hospi-
tals have, however, better total hospital survival, as
they tend to exclude a smaller portion of the patients
from operation.1 Although RAAA patients have often
coronary artery disease, hypertension, chronic
obstructive lung disease, diabetes mellitus, chronic
renal failure, congestive heart disease, and smoking,
these co-morbidities are reported not to affect the
survival after RAAA repair.23
Nevertheless, some limitations of our study should
be addressed. First, questionnaires were filled in with
the aid of a proxy in more than one-fourth of the cases,
which might have introduced a bias. If relatives
assessed better QoL than the patients our results
may be slightly biased. However, Bohmer found out
that next of kin rated global QoL less frequently good
than patients themselves.12 To the best of our know-
ledge, however, this is thus far the largest study con-
cerning QoL after repair of RAAA, and based on the
high response rate, we consider our results generally
to be reliable. Second, the follow-up time was between
10 and 69 months, and 10 months follow-up may be
too short after RAAA repair for total recovery of the
physical domains of QoL.10 Perkins et al.24 have
shown in a prospective study of elective repair of
AAA patients, that a full 3-month period is required
to regain QoL.
The observation, that survivors after repair of RAAA
appear to have the same QoL as an age-and sex-
adjusted general population, supports an aggressive
operative policy in RAAA. Only very selected patients
are not candidates for emergency repair for RAAA.
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